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Abstract 
In the phosphates mines,  the modes of extraction and treatment used were adapted to protect the quality of the various phosphate 
levels, avoid the deterioration of the extracted qualities, separate the rejections as soon as possible in the production line and use 
the most adapted techniques for the phosphate beneficiation within the framework of sustainable development 
To improve the quality of products, we developed new wash and flotation processes of sedimentary phosphates with carbonate or 
silico-carbonate gangue. Their enrichment knows a big development and arouses a particular interest, which is motivated by the 
increasing product’s demand and by the need to handle the enrichment of phosphate levels that cannot be done by the conventional 
treatment processes. 
The use of these processes in an industrial scale and its integration in the installations and the factories realized within the 
framework of the OCP industrial program  allowed to rationalize the phosphate deposits exploitation and to increase their durations, 
to value all the phosphate series layer, to improve the productivity, to extend the deposits life expectancy in exploitation, to produce 
marketable and diverted qualities of phosphate and to ensure the integration of the various phosphate deposits layers exploitation 
in the OCP  strategic development project based on the sustainable development. 
The valorization of phosphates, during all the value chain follow an integrated industrial process since the extraction of the rock, 
beneficiation, and transportation with the pipeline until the industrial Valorization. 
The results obtained on the industrial scale are conclusive viable and confirmed the results obtained in laboratories and pilots scale;  
Using these new processes lead to:  
x Very low grade beneficiation 
x Improvement of phosphate recovery 
x Production of high quality phosphate 
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x Experience is capitalized and integrated in the OCP industrial Development program under the sustainable development 
framework. 
Development and mastery of the new processes has enabled the OCP to satisfy Customers’ requirements in quality, cost and delay 
in the best conditions and Sustainable Development way 
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1. OCP is integrated across the entire phosphate value chain  
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. A century of experience in the phosphate industry 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. A major transformation of the industrial model 
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Fig. 3. Investing in capacity expansion across the value chain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Phosphate value chain 
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Fig. 5. Phosphate mining process 
 
Quality Management for customers’ satisfaction  
– Extraction and processing of phosphates modes 
– Monitoring and measurement of PRODUCTION control elements  
– Products Quality Control  
2. Methods of extraction and treatment were adapted for:  
– Preserving the quality of different phosphate levels  
– Avoiding the Soiling qualities extracted 
– Separating rejects as soon as possible in the production chain 
– Using the most appropriate techniques for phosphate beneficiation 
Fig. 6. Quality information system 
99 Abdelkader Alouani /  Procedia Engineering  138 ( 2016 )  95 – 103 
3. Phosphate beneficiation development for customers satisfaction in sustainable development way 
KHOURIBGA Phosphates comprise 
- Sedimentary nature 
- Characterized by the presence of a dolomite 
 and siliceous carbonate gangue 
- Phosphate phase is concentrated in the oolites, 
coprolites and bone debris 
- Mineralogical phases in the ore: 
o The apatite and fluorapatite 
o Calcite and dolomite 
o The marl, clay and quartz 
 
 
 
 
 
 
                                                                                           Fig. 7. Minerals constituents 
 
 
 
 
 
 
 
 
 
 
 
 
 
               Fig. 8. Phosphate beneficiation by flotation                                                 Fig. 9. New process development approach 
 
- The laboratory tests were carried out in small flotation with 1,4 liter unit capacity 
- The tests were focused on the determination of operating parameters and the choice of flotation reagents 
- Adjust the order of reagents concentration 
- Determine the stay time of different process phases 
 
 
 
 
 
 
 
 
 
Fig. 10. Developing a new process in Laboratory 
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Tests needed to confirm the results obtained in the laboratory and access the extrapolation effects parameters at 
pilot scale 
Æ     Determination of stabilization and process optimization parameters 
 
 
 
 
 
 
 
 
 Fig. 11. Developing a new process at a pilot scale 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 12. Preparation of tender process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 13. Building the first industrial plant 
Flotation cells
Reagents
conditioners
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Difficulties in obtaining the required concentrations: 
 
¾ Reach desliming concentration level Using high performance Hydrocyclones 
¾ Obtain attrition concentration level Increasing Hydrocyclone concentration and limiting   
                                                                                 dilution 
4. Difficulties and taken actions  
The generation of abundant foam is quite a challenge spread in the mining industry In our case, foams flotation 
are pretty loaded and cause overflows at tanks feeding hydro-cyclone batteries.  
5. Actions used :      
– Breaking foams by high pressure water 
– Additional mechanical breaking by pumping  
– Optimization of flow and breaking circuits recycling   
– Hydrocycloning and storage foams in intermediary basins before evacuation  
 
 
 
 
Fig. 14. Building industrial plant 
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Fig. 15. Process integration in the washing plant Daoui 
 
 
6. Integration process in the new washing plant MERA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 16. New era: with a new industrial process 
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Fig. 17. Slurry Pipeline: Spine of integrated production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 18. Phosphate slurry pipeline 
7. Environmental improvements  
– Conform permanently to the regulations 
– Control the impact of Mining activities 
– Preserve natural resources 
– Develop forest and vegetation heritage around Mine Sites 
– Create relevant economic activity  
– Rationalization of water use (Recycling more than 85% water in the Global Process) 
– Cutting down dust emissions from dryers and loading conveyors 
– Plantation of more than tree millions of trees in lands previously exploited 
